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Memorandum of Understanding 

for 

Technical Cooperation 
in 

Earth Observations and Earth Sciences 
between the 
National Oceanic and Atmospheric Administration 

of the 

United States of America 

and the 
Ministry of Earth Sciences 
of 

the Republic of India 



The National Oceanic and Atmospheric Administration (NOAA) of the 
United States of America, and the Ministry of Earth Sciences (MoES) of the 
Republic of India, (hereinafter "the Parties"): 

Acting under the Agreement on Science and Technology Cooperation 
between the Government of the United States of America and the Government of 
the Republic of India (hereinafter "S&T Agreement")/ signed on October 17, 
2005; 

Recognizing the importance of scientific and technical cooperation in Earth 
Observations and Earth Sciences, to include, but not limited to: Meteorology, 
Climate Variability and Change, Hydrology, Oceanography, Coastal and Ocean 
Management, and that such cooperation has mutual benefits for both countries, 
and that international cooperation in these areas will strengthen the bonds of 
friendship and understanding between their peoples and will advance the state 
of these sciences of both countries; 

Recognizing that the livelihood and well-being of over 60% of the world's 
population depends upon the monsoons, of which the Asian summer monsoon is 
the largest. Reliable predictions of the monsoons, at least a season in advance, 
are crucial to better manage the economies and health of nations in monsoon 
regions. Furthermore, the Asian summer monsoon is a key component of Earth's 
climate system, having important linkages with weather and climate around the 



globe. Beyond scientific issues related to monsoons, dynamical and chemical 
processes in and around the Indian subcontinent have significant impacts on the 
atmosphere and oceans across the planet. 

Believing that it is important to have an open data policy to share past 
and current in situ and satellite data, related to Earth Observations and Earth 
Sciences; 

Wanting to share responsibilities for contributing to the world's future 
prosperity and well being, desiring to make further efforts to strengthen their 
respective national research and development policies in the fields of Earth 
Observations and Earth Sciences; 

Considering cooperation in Earth Observations and Earth Sciences as an 
important condition for the development of national economies of both countries; 

Intending to strengthen their cooperation in the fields of Earth 
Observations and Earth Sciences through specific and advanced technology 
applications; and 

Wishing to increase the effectiveness of their scientific activities through a 
partnership program in Earth Observations and Earth Sciences, have agreed as 
follows: 

Article I 
Purpose of Memorandum 

(1) The purpose of this Memorandum of Understanding is to facilitate 
arrangements and understandings that lead to cooperation and 
coordination of activities and programs in Earth Observations and Earth 
Sciences. 

(2) The broad objective of the cooperation is to allow the exchange of 
scientific resources, personnel, and technical knowledge on the basis of 
equality, reciprocity, and mutual benefit, which support the improvement 
or development of Earth Observations and Earth Sciences for both Parties. 

(3) As Parties to this Memorandum of Understanding, NOAA and MoES 
believe it is important to have an open data policy in accordance with 
national laws to share past and current in situ and satellite data, as 
mutually agreed upon, related to Earth Observations and Earth Sciences. 
Since India and the USA are members of the Global Earth Observation 



System of Systems (GEOSS), data sharing shall be consistent with the 
objectives and principles of GEOSS whenever possible 



(4) This Memorandum of Understanding, and any Implementing Agreements 
or Arrangements hereunder, shall be governed by the S&T Agreement. 

Article II 
Scope of Cooperative Activities 

Cooperative activities shall consist of activities in scientific areas of mutual 
interest undertaken by the Parties and their subsidiary entities, which by their 
nature entail enhanced cooperation and sharing of information and data and 
which include inter alia-. 

a. Activities that support the improvement of meteorological and air quality 
forecasts and evaluation for enhanced cyclone and hurricane forecasting; 

b. Activities that support the improvement of hydrological forecasts and 
services such as flood forecasting, and warning systems development; 

c. Activities that enhance the understanding of the role of the regional 
meteorology and the Indian Ocean on hemispheric and global weather 
and climate variability/change and impacts; 

d. Activities that improve the capability to develop and sustain tsunami 
detection and analysis systems, and other early warning meteorological, 
hydrological, oceanographic, and related capabilities that will assist in 
effective warnings and disaster mitigation; 

e. Activities that support the improvement of numerical modeling and data 
assimilation in the fields of meteorology, hydrology, and oceanography 
with specific focus for tropics and monsoon region including the reanalysis 
of historical observations and re-forecasting methodologies for improved 
extended range monsoon predictions; 

f. Activities that support operational data collection, data sharing, 
compilation, and processing; 

g. Activities that support oceanographic, meteorological, hydrological and 
climate research; 

h. Activities that support timely access and exchange of all present and future 
GOES satellite and INSAT and Kalpana and OceanSat-2 scatterometer 
satellite data. Utilization of satellite data such as DMSP SSM/I NOAA 
series, TRMM, and NPOESS and MODIS for use in flood forecasting, 
drought monitoring, and snow melt runoff modeling; 



i. Activities that support exchange of technologies, including communications 
and networking equipment, such as cloud classification algorithms with 
software, latest GOES satellite data processing algorithms as used by 
NOAA/NESDIS for imager, and atmospheric winds from all channels, 
precipitation, outgoing long wave radiation, vertical profiles of 
temperature and humidity and Advanced Objective Dvorak Technique 
(AODT); 

j. Activities that support the use of satellite data in the field of modeling and 
assimilation related to meteorology, hydrology, and ocean with a focus on 
the tropics and monsoon region; 

k. Activities that allow the collaborative and mutual exchange of scientific and 
technical expertise for the enhancement of mutual project objectives; 

I. Activities that support one or more International objectives as identified in 
international fora in which the Government of the United States, the 
Government of India, and cooperating entities participate; 

m. Additional activities of scientific and technical cooperation as may be 
mutually agreed. 

Article III 
Responsibilities of the Parties 

(1) The Parties shall be responsible for coordinating and engaging with other 
organizational entities in their own countries, as appropriate and 
necessary, for the completion of the tasks designated pursuant to this 
Memorandum of Understanding. The Parties shall provide timely access 
to data to accomplish activities under this Memorandum of Understanding. 
Other responsibilities include: 

a. Management and coordination of activities undertaken under the 
auspices of this Memorandum of Understanding; 

b. Designation of appropriate officials to manage and coordinate joint 
activities; and 

c. < Provision- of all necessary arrangements to facilitate entry to and 

exit from its country of personnel and equipment of the other 
country, engaged in or used in projects under this Memorandum of 
Understanding. 

(2) There shall be no exchange of funds between the Parties of this 
Memorandum of Understanding unless otherwise agreed. Each Party shall 
provide staff, facilities, and other support necessary for implementation of 
projects as mutually determined by the Parties. Such support will be 
subject to the availability of appropriated funds and personnel and will be 
in accordance with the laws and regulations of its respective country. 



(3) To the extent permitted by its laws and regulations, each Party shall work 
toward obtaining, on behalf of the other Party, relief from taxes, fees, 
customs duties, and other charges (excluding fees for specific services 
rendered) levied with respect to items received at customs points of entry 
for the fulfillment of the Parties' responsibilities for scientific cooperation 
under this Memorandum of Understanding. 

Article IV 

Implementing Agreements or Arrangements 

(1) Specific projects to implement the cooperative activities identified in 
Article II, including tasks, responsibilities, milestones, deliverables, 
resources, Principal Investigators and related conditions to be conducted 
under this Memorandum of Understanding, will be concluded by the 
Parties and any other cooperating entities, when appropriate, and will be 
embodied as Implementing Agreements or Arrangements uhder this 
Memorandum of Understanding. Implementing Agreements or 
Arrangements shall be governed by this MOU, unless expressly stated 
otherwise. Implementing Agreements or Arrangements will be identified 
by Arabic numeration. Projects established under this Memorandum of 
Understanding will be coordinated through the heads of the two Parties or 
their designees. Coordinators and working groups may be appointed by 
mutual consent of the Parties, as required, to consider and act on matters 
related to the implementation of this Memorandum of Understanding. 

(2) Periodic reports, on the progress towards achieving the purpose of the 
Memorandum of Understanding as stated in Article I, including status 
reports on each of the projects, shall be submitted to the heads of the two 
Parties or their designees. Such reports should outline future activity 
areas, represent proceedings of working groups, seminars or meetings, 
and document the progress and results of a particular project or program. 

Article V 

Scientific and Technical Information 

(1) As provided in Article I, provisions for the protection and distribution of 
scientific and technical information derived from cooperative activities 
under this Memorandum of Understanding shall be governed by Article 
VII, of the S&T Agreement, unless expressly stated otherwise in an 
Implementing Agreement or Arrangement pursuant to Article IV to this 
Memorandum of Understanding. 

(2) The application or use of any information exchanged or transferred 
between the Parties under this Memorandum of Understanding will be the 



responsibility of the receiving Party. The supplying Party does not 
guarantee the suitability of such information for any particular application. 
(3) The Parties retain the right to release public information regarding their 
own activities under this Memorandum of Understanding. In cases where 
the activities of the other Party are concerned, prior consultation shall be 
sought. 



Article VI 
Intellectual Property Rights 

As provided in Article I, the treatment of intellectual property created or 
furnished in the course of cooperative activities under this Memorandum of 
Understanding shall be governed by Article VII and Annex I of the S&T 
Agreement. 

Article VII 
Settlement of Disputes 

Each Party shall consult with the other as soon as possible on any matter 
that may affect the proper implementation of the. Memorandum of 
Understanding. Any disputes regarding interpretation or implementation of this 
Memorandum of Understanding or its associated Implementing Agreements or 
Arrangements will be resolved through mutual discussion between the Parties. 

Article VIII 
Entry into Force and Term 

(1) The Memorandum of Understanding shall enter into force on the date of 
the last written notification by which the Parties notify each other of the 
completion of their respective internal approval procedures. The 
Memorandum of Understanding shall remain in force for five years and 
shall automatically be extended for an additional period of five years. This 
Memorandum of Understanding may be terminated at any time by either 
Party upon ninety days written notice to the other Party. 

(2) Unless otherwise agreed, termination or expiration of the Memorandum of 
Understanding shall not affect the validity or duration of projects or 
programs under this Memorandum of Understanding that have been 
initiated prior to such termination. 



Article IX 

Amendment and Extension of the Memorandum 



This Memorandum of Understanding may be amended or extended by 
mutual written agreement of the Parties. 

Done in two originals in English & Hindi 

FOR THE NATIONAL OCEANIC AND FOR THE MINISTRY OF EARTH 

ATMOSPHERIC ADMINISTRATION SCIENCES OF THE REPUBLIC OF 

OF THE UNITED STATES OF INDIA: 
AMERICA: 





Vice Admiral Conrad C.Lautenbachen 
Jr. US Navy (Ret) 
Under Secretary of Commerce for 
Oceans & Atmosphere and 
NOAA Administrator 
The United States of America 



Ministry of Earth Sciences 
Government of India & 
Chairman, Earth Commission 



The Republic of India 



Secretary 
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